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0 Silver halide photographic light-sensitive material capable of obtaining high contrast images. 

@ A silver halide photographic light-sensitive material is disclosed, which inhibited in formation of paper spot in 
a halftone image and capable of mal<ing extremely high contrast image thereon. The light-sensitive material 
contains a compound represented by the following formula; 

0 
II 

R.—N — ( C )n— N— ( A,— L )m— Af— N— N— Z 

I I I 1 

R2 R3 



wherein At and A2 are each an arylene group or a divalent heterocyclic group; L is a linking group; 2 is a 

formyl group, an acyl group, a sulfonyl group, a carbamoyl group, a sulfamoyi group, an alkoxycarbonyi 

group, a thioacyl group or a 
O O 
It II 

- C - C -X group; X is -NRsR? or in which Rs and R7 are each a hydrogen atom, an aikyi group, an 
£ji aikenyl group, an aikynyl group, a heterocyclic group, a hydroxy group, an alkoxy group, an alkenylkoxy 
^ group, an alkynyloxy group, an aryloxy group or a heterocyclic oxy group, and Rs is a hydrogen atom, an 
(O aikyI group, an aikenyl group, an aikynyl group, an aryl gnDup or a heterocyclic group; n is 1 or 2; m is 0 or 

1; Ri and R2 are each a hydrogen atom, an alkyi group, an aikenyl group, an aikynyl group, an aryl group. 
® a heterocyclic group or an amino group, provided that when n is 1 . at least one of the Ri and R2 is an 
1— amino group; R3 is a hydrogen atom or an alkyi group; and R4. and Rs are each a hydrogen atom or a 
£2 substituent 

o 
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SILVER HALIDE PHOTOGRAPHIC UGHT-SENSITIVE MATERIAL CAPABLE OF OBTAINING HIGH CON- 
TRAST IMAGES 



Field of the Invention 



This invention relates to a silver halide photographic light-sensitive material and particularly to a silver 
5 hatide photographic light-sensitive material capable of obtaining high contrast images. 



Background of the Invention 

TQ 

Heretofore, silver halide photographic light-sensitive materials have widely been applied to graphic arts 
processes. The above-mentioned graphic arts process comprises a step where an original's image having 
continuous tone Is converted into a half-tone dot image, i.e., a step where the density variations in the 
originars continuous tone are converted into the congregation of half-tone dots each having an area 

rs proportionate to the above-mentioned density variations. 

Heretofore, a half-tone dot image has been formed of an original in such a manner that the original has 
been photographed through a cross-line screen or a contact screen on a sliver halide photographic light- 
sensitive material having hard-contrast photographic characteristics and the photographed light-sensitive 
material has then been developed. 

20 For the purpose of providing an image with a hard-contrast characteristic, a silver halide photographic 
light-sensitive material has been contained with a compound such as hydrazine serving as the so-called 
contrast-increasing agent as disclosed in, for example, Japanese Patent Publication Open to Public 
Inspection (hereinafter referred to as Japanese Patent O.P.I. Publication) No. 56-106244/1981 and U.S. 
Patent No. 4.886,167, further, the light-sensitive material has been added with silver halide grains capable of 

25 effectively promoting the contrast-increasing characteristics of the compound, or, a suitable combination of 
other photographic additives has been used, so that a desirable photographic light-sensitive material has 
been prepared. Such silver halide photographic light-sensitive material thus prepared has been certainly 
capable of serving as a stable light-sensitive material and obtaining a high contrast photographic image 
even if it is treated with a rapidly processable developing solution. 

30 However, such silver halide photographic light-sensitive materials as those mentioned above have had 
the problem that sand-grain shaped or pin-point shaped fog, that is so-called black spot fog or pepper spot 
when a continuous tone original has been converted Into a half-tone dot image, so that the quality fo the 
half-tone dot image has been damaged. For the purpose of solving this problems, therefore, there have 
often taken measures of adding various types of stabilizers or inhibitors each having a hetero atom, or the 

3S like measures. These measures cannot always be effective to satisfy the purpose. 



Summary of the Invention 

40 

This invention was made for solving the above-mentioned problem. It is. therefore, an object of the 
invention to provide a silver halide photographic light-sensitive material provided with hard-contrast photo- 
graphic characteristics and also inhibited a half-tone dot image from being fogged. 

The object of the invention can be achieved witti a silver halide photographic light-sensitive material 
45 comprising at least one silver halide emulsion layer wherein a compound represented by the following 
formula I Is contained; 



50 
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Formula I 
O 

R, R, R4 R5 



wherein Ai and A2 are each an arylene group or a heterocyclic group; L Is a bonding group; Z is a formyl 
group, an acyl group, a sulfonyl group, a carbamoyl group, a sulfamoyi group, an alkoxycarbonyl group, a 
thioacyl group or a 
o o 

U 11 

- C - C -X group; 

X Is -NRcR? or -ORa. in which Re and R? are each a hydrogen atom, an alky I group, an alkenyl group, an 
alkynyl group, an aryl group, a heterocyclic group, a hydroxy group, an alkoxy group, an alkenylkoxy group, 
an alkynyloxy group, an aryloxy group or a heterocyclic oxy group, the groups represented by Rs and R7 
may be bond together to form a ring, and Rs is a hydrogen atom, an alky! group, an alkenyl group, an 
alkynyl group, an aryl group or a heterocyclic group; n is 1 or 2; m is 0 or 1; Ri and R2 are each a 
hydrogen atom, an alkyi group, an alkenyl group, an alkynyl group, an aryl group, a heterocyclic group or 
an amino group; R3 is a hydrogen atom or an aikyi group; each pair of Ri and R2, and Ri and R3 may be 
bond to form a ring provided that when n is 1, at least one of Ri and R2 is an amino group; and R4 and Rs 
are each a hydrogen atom or a substituent 

25 

Detailed Description of the Invention 



Formula I will be detailed below. 

Ai and A2 represent each an arylene group such as a group of phenylene, naphthylene or the like, or a 
heterocyclic group such as a group of thiophen-di-yl, furan-di-yl, pyridine-di-yi or the like; L represents a 
bonding group such as a group of -SO2NH-. -CONH-, -0-, -OCH2CONH-, -CH = N- or the like; Z represents 
a formyl group, an acyl group such as a group of acetyl, trifluoroacetyl, a-(2,4-di-t-amylphenoxy)acetyl. 
methoxyacetyl, cyanoacetyl. benzoyl or the like, a sulfonyl group such as a group of methysulfonyl. 
^® toluenesulfonyl, 4-dodecyloxybenzenesulfonyl or the like, a carbamoyl group such as a group of carbamoyl, 
dodecylcarbamoyi. dimethylcarbamoyi or the like, a sulfamoyi group such as a group of sulfamoyi. 
butylsulfamoyl. dimethylsulfamoyi or the like, an alkosycarbonyi group such as a group of methoxycarbonyl. 
tetradecyloxycarbonyl or the like, a thioacyl group such as a group of thioformyl. thioacetyl or the like, a 
group represented by 

40 

0 0 




or a group 

50 - c - cl - ORa; Rs and R7 represent each a hydrogen atom, an alkyi group such as a group of methyl, ethyl, 
methoxyethyl, cyanoethyl. hydroxyethyl. 4-(2.4<li-t-amyl-phenoxy)butyl, benzyl, trifluoroethyl or the like, an 
alkenyl group such as a group of allyl, butenyl. pentenyl. pentadienyl or the like, an alkynyi group such as a 
group of propargyl, butynyl. pentynyl or the like, an aryl group such as a group of phenyl, naphthyl, 
cyanophenyl, methoxyphenyl or the like, a heterocyclic group including, for example, an unsaturated 

^ heterocyclic group such as a group of pyridine, thiophene. furan or the like or a saturated heterocyclic 
group such as a group of tetrahydrofuran. sulforan or the like, a hydroxy group, an alkoxy group such as a 
group of methoxy, ethoxy, benzyioxy, cyanomethoxy or the like, an alkenyloxy group such as group of 
allyloxy, butenyloxy or the like, an alkynyloxy group such as a group of propargyloxy, butynyloxy or the- 
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like, an aryloxy group such as a group of phenoxy, naphthyloxy or the like, a heterocyclic-oxy group such 
as a group of pyrldyloxy. pyrimidyloxy or the like, provided that Rs and Rz are allowed to form, together 
with a nitrogen atom, a ring such as that of piperidtne. piperazine, morpholine or the like. 

The alkyl. alkenyl, alkynyl. aryl and hetericyclic groups each represented by Rs include, typically, the 
5 same groups as those given for the foregoing Rs and R/- 

The alkyl, alkenyl. alkynyl, aryl and hetericyclic groups each represented by Ri or R2 include, typically, 
the same groups as those given for the foregoing Rs and R7. The amino groups represented by Ri or R2 
include, for example, a group of a-(2,4-di-t-amylphenoxy)butylamino, ureido. thioureido. anilino, alkylamino 
or the like. 

70 The amino groups represented by Ri or R2 further include a group represented by 

\ 

N , 



75 
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^10 



wherein R9 and Rio each represent an alkyl, alkenyl, alkynyl, aryl or heterocyclic group, provided that R9 
20 and Rio are allowed to form together a ring. 

The groups represented each by Rg or Rio include typically the same groups as those given for the 
foregoing Rs and Rz- 

R3 represents a hydrogen atom, an alkyl group such as a group of methyl, ethyl, benzyl or the like. Ri 
and R2 or Ri and R3 are also allowed to form a heterocyclic ring such as a morpholine ring. 
25 The aryl or heterocyclic groups each represented by Ai or A2 include ones introduced thereinto with 
various substituents including, for example, a halogen atom and a group of alkyl, aryl, alkoxy, aryloxy. 
acyloxy, alkylthio, arylthio, suifonyl. alkoxycarbonyl, aryloxycarbonyl, carbamoyl, suifamoyi, acyl, amino, 
alkylamino, arylamino, acylamino, sulfonamido, arylamlnothlocarbonylamino, hydroxy, carboxy, sulfo, nitro, 
cyano and so forth. 

00 It is prefenred that the compounds represented each by the foregoing Formula I contain at least one 

anti-diffusion gomp or a silver halide adsorption acceleration group. Such anti-diffusion groups preferably 

include a ballast group popularly used in an immobile photographic additive such as couplers and so forth. 

Such ballast group is a group having 8 or more carbon atoms and being photographically relatively inert. 

These ballst groups may be selected from a group consisting of an alkyl group, an alkoxy group, a phenyl 
35 group, an alkylphenyl group, a phenoxy group, an alkylphenoxy group and so forth. 

The silver halide adsorption acceleration groups include, for example, those described in U.S. Patent 

No, 4.385.108 such as a thiourea group, a thiourethane group, a heterocyclic thioamldo group, a mercapto 

heterocyclic group, a triazole group and so forth. 

R4 and Rs are each hydrogen atom or a substituent including, for example, a sulfbnyl group such as a 
40 group of methanesulfonyl. toluenesulfonyl or the like, an acyl group such as a group of acetyl. 

Irifluoroacetyl, ethoxycarbonyl, or the like, an oxaiyi group such as a group of ethoxalyl. pyruvoyi or the like. 

The compounds represented each by the foregoing Formula I further include those given above. 

The compounds preferably used in the invention include those each in which n denoted in the foregoing 

Formula I is an integer of 1 and the Ri or R2 denoted therein represents an amino group having the 
45 aforegiven formula 



N- 

/ 
^10 



The compounds preferably used in the invention Include those each in which Z denoted in Formula 1 
55 represents a group of fonmyl group, an acyl group or 
O O 

tt u 

- c-c-x. 

The typical compounds represented by the foregoing Formula I include the following ones, it is, 
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however, to be understood, as a matter of course, that the compounds which are applicable to the Invention 
and concretely represented by Formula I shall not be limited to the compound given below. 



5 Concrete examples of compounds 



10 



IS 



20 



30 



35 



(1) 

t-CsHi I 



t-CsH, .^<^^0(CH,) 4MHC0C0NH-<^>-MHNHC0CH,0CH, 



(2) 

t-CsH., 

t-C5H..-^>-0(CH,)3NHCOCONH-<^-NHMHCOCHaOCH: 

CII3 

25 (3) 

t-CsH., 

t-CsH. .-<rVo.(CHO ,NHCOCONH-Hf^MHMHCOCH,CM 



(4) 

t-CsH i t 



t-C5HM-(^^0(CH,)*NHC0C0NH-<^-NHNHC0CH,SCH3 



(5) 

« t-CsH, 



t-C,lI..-Q-0(CH«),NHCOCOMH-(QhMHNHCOCHzS^^ 



45 



50 
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(6) 

t-CsH I \ 



t.CsH.;-<^-0(CH,)4NHCOCONH-^hNHNHCOCHzC£ 



(7) 



^"''^""^"NcOCONHHf^NHNHCOCHx-o/\cONHC..fl,s 
CH,»CH-CH2^ W 



OCH 



<■» t-C.H., 



;ncoconh-^/ 
crsc-ch/ 




KHNHCOCHzO-^^-t-CsH, , 



(9) 



CHiO-^^>-MHNHCOCHtOCH 



)40Hf\-t-C5H,, . 



NHCOCONHCCHl 

t-CsHii 



(10) 

C.,M„C0NH^Q^NHC0C0NH-<Q;rNHNHC0CH,-S-<||3 
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nhcoconh/ VnhJ<hcoch,-s-<^^ _|| 

H 



^Nx^^'^«^"^"""-\_^"""" ^N-N 



(12) 



CiH,MHCSNH-<Q^NHC0C0!j-<Q-NHNHCOCH.CHzSO,CH3 

CHi 

. 6 

(13) 

cf3Conhnhh(3^nhcoconh-<Q>-nhnhcocp, 



(14) 

c 



..h„nhcoconh-^^-so,nh-<Q-hhnhcoch.shQ 



'''' • t-C.H. 
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(16) 

t-CsH 1 1 

t-C5H.i-<^-0(CH,),NHC0C0NHHQ)-HHMHC0C0N(^^^ 
(17) 

t-CsHi, 

t-CsH. ,-<^)-0(CHz) ^MHCOCONH-H^-NHNHCOCONHOCHa 
(18) 

t^CsH 1 1 



OCKi 



(19) 

H,NC0C0NH-^3"^" " N-Q>-NHNHCOCONH-CHz-C ^ CH 



(20) 

CH 



' ^^MCOCONH-(^-NHNHC0C0NHOCH2 ~ CH = CHa 
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(21) 

CHisOH^HNHCOCONHH^^-MHNHCOCONHOCHi-CsCH 



(22) 

t-CH,, 



t-CsH, ,-^>-0(CHz) ,MHCOCONH-<Q>-NHNHC0C0NH0^^ 



(23) 



(24) 

,CH2-C = CH 



aO (CH,) 3NHC0C0NH-/y NHNKCOCOn( 
\=ss/ CHz'^C^CH 



(25) . 

C,H,,hQ>-0(CHz)«NHC0C0NH-^NHIIHC0C0NH-1^ 
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t-CsH I I 

t-C»H . .-(^ 0 (CH a) .NHCOCOHH-<Q-NHNHCOCOOCH.-C « CH 



(27) 

t.C.H.,-^0(CH,),NHCOCONH-^NHMHCOCOO^ 



(28) 

t.C,H.,-^>-0(CHz)3NHC0C0HH-£}-NHNHC0C00CH,-CH-CHt 



(29) t-CsK,, 

'C sH I i 



O^M - COCOl{H--Q^NHNHCOCO0-<^- t-( 



t-CsH I I 

t.CsH. .^^jr ° ^^"'^ .NHCOCONH-^NHNHCOCOOCH, 
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(31) 

c,,h.s--^-nhcoconh^(3-n«nhcocom(^^^ 



t-Csnii — 
t.C,H.,-<Q-0(CH«),MHCOCONH'^NHNHCOCOHHOCH,^ 



(33) 

t-Csn I I 

t-CsH. .-<rVo(CHz) ,.NHCONHNHCONH-<Q^NHMHCOCH«OCH, 



(34) 



C,,H»-^3^NHC0NHHHC0NH^Q-NHNHC0CQNHCH,-CH-CH 



(35) 

t-CsHi 



t-CsHti-^^OCHCONHNHCONHH^^NHNHCOCOMHOH 
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t-CsHi 1 



5 t-C5H..-fS-0(CHO,C0NHNKC0NH^Q-NHNHC0C0NH0CH, 



t-CH . .-^^0 (CHO »NHCONHNHCOMHH^NHMHCOCONHCH«-C a CH 



T5 



(38) 



,CH2-CH-CHt 



NHzCSNHNHCONH-<Q)-NHNHCOCO}l(^^^__^^^^^^ 



25 

(39) 

,CH2-CsCH 



30 



(40) 



ch,nhcsnhnhcomh-^Q>-nhhhcocon(^^^_^^^^ 



/OH 
I' 



40 



45 



SO 



55 
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(41) 

NH2C0MHNHC0Nfl-^'~\-NHNHC0C0M^°^''' 



CH 



3 



(42) 

C,»HisNHCONHNllCOfHl-<^>-NHN'HCOCONHOCHzH^ 




(43) 

^^-NHCONHN'llCOKHHf "VnHKHCOCOOCHz - C s CH 



(44) 

0(CHz)«.NHCONIimiCONH-<Q>-NHNHCOCOf!HOCHi 



(45) 



CHaNHCSNHNlICONH-C^ VNHNllCOCONHCH 3 
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(46) 



t-CsH. ,-^>-0(CH,)4MHC0NaMHC0NH-i^^NHNHC0C0N^ P 



(47) 



CH5NHCSMHNHCQNfl-<f>-HHNHC0C0Jlfi 



2 



(48) 



NlljCSflllMHCONH-^^NHNHCOCONH-^^ 



(49) 



^^NHCSNIlHllC0NH-^|j)-NHNHCOCO0C,lU 



(50) 

35 C»H5NHCSMHHl!C0NH-^^'\-NUMC0 



\cHi 

CzHsNHCSMHNHCOUHH^^NHNHCO ' 
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(51) 



<^^NlICSNHNHCONIl-^>-NHNHCOClUOCIlt 



(52) 

CH,NHCSNHNHCONU-/^NHNBCOCH,SCHi 



(53) 

CsHmNHCON'IINHC0NHH^)-NHNHC0CH«OhQ^C^ 



(54) 



C«H.'0-<rVN"C0NHNnC0NH-<QhMHKHC0CH,S-<[3 



(55) 

C,H.,NHCOCONH-f^NHNHCO 



CaH.,KHCOC0NH-^f^VNllNHC0 



\ 
/ 
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t-C,HM-<^hO(CUx)«NHCOCO{lll-^^>-NHNHCH-0 



(57) 



<^^^MHCOHHNlICOCONH-<^h-NHNHCOCfli 



(58) 

t-CsHi 1 



t-C5H,,-^>-0(Cll:)*NHCOCONH./0^ 



(59) 

CsH.tNHCSNHNHCONHhQ-HHMHCH-O 



NHHHCH-0 



t~C 5 H I t 



t-CsH 



,,-^^0(CHz)3C0NHNHC0NH-^-NHNHC0CH20CH 
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(61) 

^t-CsHu 

t-CsH, r<f^>-0ClIC0NHNHCOMH-^^>-NNHCH0 



CzHs COCPi 



(62) 

CjHsMHCSNHNHCONH-^^NNHCOCONHOCH, 

COCOOCzlIs 



(63) 

t-CsIli I 



t-Cslli r<^^0 (Cllz) aCONHNllCOCONU-^^NHNHSO 



OCU: 



(64) 



^^^NllCSNIlNHCOCONIl-^^NHNllCOIlHHQh-CN 



(65) 

t-CsH,, 

t-C5ll,,--^hO(CH2)5NHCONHNHCOMH^^)-NHNHSO,ti^O 
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(66) 
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(71) 

/\cH = N-NHC0NH-/\-NHNHCOCHxSCH, 
t-C5R.f/>0CHC0NH 



W 1 

ZtW 



Celli - N-NHCONH-^^MllMHCOCOKHOCH, 

(73) 

C,I1»NHCSNH-<Q^CH-N-N11C0N1I-Q-NHNHC0CH,S^ 



t-C5H..-^^0(CHz):NilNllCONH-(3-t««NHC0CH,^ 



t-CsHi I 

t-c,Hw-^^0(CH,)zNHNHC0NHH^-NHNHC0C0NHCH3 



19 
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(76) 

t-CsHi I 



t-C,H,H^VoCH,CONH^Q^NHNHCOCONH-^^NHNHCH-0 



^0 (77) 



OC^/^ Jl-<^)-NHNHCOCONH-<Q-NBNHCOCH,C}l 



I 

cu 



(78) 

C,,H,sO-<^^CH = N-NHC0C0NH-Q>-MH}lHC0C0SH0H 



(79) 



CH: 



(80) 



- NHCONHH^^NHNHCllO 
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(81) 



<^^C— KHHHCONB-i^-NHHBCOCH.OCIl; 
'il 



(82) 



^"'N^ N - NHC0NH^Q)-NHN«C0CH,0CH3 



CH 



(83) 




^ >_ nHCONH-^^NHNHCOClUOCHa 



(84) 



N - NHCONHH^^NHNHCOCHrOCH: 



CK; 
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(85) 




45 



so 
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45 



50 
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(95) 
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(99) 



•N — NHCONH- 
GHz 



KUHUCOCOHH 




(100) 



N — nhconhhQ^nhnhcoconh 




Next, how to synthesize the compounds to the invention represented by Formula I will be described, 
examples. 

The above-given exemplified compounds 1 can be synthesized in the following method, for example. 



NO 



NHNR, 



CHaOCHtCOC i 



-» HO 



NHNHCOCHsOCH: 



ilt. Pd/C 



HH 



, -^^-HHKHCOCHiOCH! 



CsHsOCOCOOCzHs 
oc CtHsOCOCOCJZ 



» CUsQCOCONH-Q-NHHHCOCHzOCH, 



t"C sH 1 1 



t-c.n,.H^o(ca.).KH, ^.,,„.,_^_, 



t-CjHi I 



5«S - 0 (CH «.).4JILQP.CMIl.H^^- NHNHCOCH tOCH 3 



Compound (l). 
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Exemplified compound 17 can be synthesized in the following method. 

CHaONHz 

CiHsOCOCOCi > CzHsOCOCONHOCHs 



» H0,-(^ VMHNHCOCOMHOCH, 



Ha, Pd/C 



» MHa -^^-MHMHCOCONHOCHi 



CsilsOCOCOOCtHs 



» C,llsOCOCOMH-^^-NHNIlCOC0NH0CH 



t-CsHi 1 

t-C»H,, 



— ^ t-CsH,,-^-?« 

^ -0(CH>) «NlICOCONH-<^-NHNHCOCONHOCH, 



Compound (17) 
Exemplified compound 52 can be synthesized in the following method. 



26 



EP 0 331 096 A2 



^ CHjSCHaCOC^ /r-^ 
NOa-^-NHNH, > NO,-^-NHNHCOCHxSCH, 



U>. Pd/C /r^ 
— > NH, --vJJ)-NHNHCOCH,SCHa 

or chemical reduction 



C i COQ-Q ^ ^)-0C0NH-<^-HHHHC0CH«SCH3 



CHaNHCSNHNH 



*^ CHaNllCSNHNHCONH-^^-MHNHCOCH,SCH 



Compound (52) 
Exemplified compound 60 can be syntlieslzed in the following metiiod. 
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^ C£C00-O 



t-CsHn 

t-C,H,,-^0(CH,)9C0C£ 
HHaNHCONIhV VNHNHCOCHzOCHa > 



t-CsH,, 



t-CsH, r^^O (CHx) aCONHNHCONH --^^NHNHCOCHiOCH: 



Compound (.60) 



Exemplified compound a69 can be syntiiesized In the following method. 
The synthesis scheme is as follows. 
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10 



NO 



CHiOCHtCOC & 



NHNHi 



Pd/C 



■* NO,-^^N«NHCOCHiOCH! 

( I ) 



MHt-^VNHKHCOCHiOCllj 



(n) 



16 



20 



ilCOCiliOCH, 

(m) 



K0> -^-NBKMl^^ «o,hQ-XHNMICQN11-Q-NIIK11COCH:0CH. 



(IV) 



25 



30 



35 



40 



Pd/C 



KH2-<Q-MHKHC0NIIh2>-NIIMHC0CH,0C1!: 

(V) 



t-CsHii 
CtlU 

CVl) 



-> t-CsHM-^-0CHC0HH-5S 



CtHi 



58 ..Q-MIINUCONH-Q* 



HUNIICOCHfOCHt 



Compound (69) 



45 



SO 



55 



p-nitrophenyl hydrazine of 325 grams are added into 1700 ml of acetonitri!©. Triethylamine of 279 g are 
dropped into the resulted mixture with strongly stim'ng at a temperature of not higher than 10* C and 278 g 
of methoxyacetyl chloride are then added thereinto at the same temperature. 

After one hour, 28 g of methoxyacetyl chloride are further added and are then reacted together for 20 
minutes. The resulting reaction solution is poured into 2.6 liters of water and is then adjusted to be pH 4.5 
to 5.0 with a 30% NaOH solution. The resulting solution is condensed to be about one half and is then 
crystallized with cooling overnight The deposited crystals are filtrated and. after they are dried, the resulting 
cmde matters are column-refined with an ethyl acetate/n-hexane (3/1) solution, so that 175 g of compound I 
can be obtained. 

Compound I of 173 g and a 5% Pd/C catalyst of 35 g are added into 1200 ml of acetic acid and a 
reduction-reaction of the resulting matter is canied out with blowing hydrogen-gas at room temperature and 
at an ordinary pressure. 

After the reaction is completed, the catalyst is removed and 64.5 g of sodium acetate are added into 
the resulting filtrated solution containing Compound II. Then. 120 g of phenyl chloroformate are dropped at 
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a temperature of not higher than 15* C and a reaction is carried out for 3 hours. 

After the reaction is completed, the resulting reacted solution is condensed and the condensation Is 
poured into 1200 mi of water. The mixed solution is adjusted to be pH 6.5, while cooling with water, by 
making use of a 30% NaOH solution. The deposited crystals are filtrated and the resulting crystals are 
5 washed with 500 ml of water and then with 1700 mi of an isopropanol solution with stin-ing for one hour. 
After filtrating it, the resulted fitrate is washed with 300 ml of isopropylether and dried, so that 153 g of 
Compound 111 can be obtained. 

Compound II! of 16 g and p-nitrophenyl hydrazine of 11.5 g are added into 200 ml of pyridine and the 
resulting matter Is reacted at 100* C for 8 hours. 
70 After the reaction is completed, the resulting reacted solution is condensed to obtain crystals. The 
resulting crystals are washed with methanol and dried, so that 10.5 g of Compound IV can be obtained. 

Compound IV of 10 g and a 5% Pd/C catalyst of 4 g are added into 700 mi of acetic acid and a 
reduction-reaction of the resulting matter is carried out with blowing hydrogen-gas at room temperature and 
at an ordinary pressure. 

rs After the reaction is completed, the catalyst is removed and 2.4 g of sodium acetate are added into the 
resulting filtrated solution containing Compound V. Then, an acetic acid solution containing 9.1 g of 
Compound VI is dropped at room temperature. After a reaction is can-ied out at room temperature for 5 
hours, the resulting reaction solution is condensed and. after the condensation is neutralized with a 30% 
NaOH solution, the remaining water Is removed In decantatlon and the residues are dissolved with ethyl 

20 acetate and then the solution is condensed after dehydration. The resulting matter is chromatographicaily 
refined with a chloroform/methanol mixture having a proportion of 10:1 and recrystailized with an ethyl 
acetate/n-hexane mixture, so that 6.3 of Compound 69 can be obtained, 
Melting point : 125 to 126* C 

= 646 was detected with FAB-MS. 

25 Exemplified compound 79 can be synthesized in the following method. 
The synthesis scheme is as follows. 



30 



35 



40 



<^-0C0NHH^-NHNHC0CH:0CH3 CH 

(I) • 



^^-M-NHC0N11^^-NHMHC0CH,0CH, 



3 



Compound (7 9) 



After 25 g of Compound III and 11.6 g of 1-methyl-1-phenyihydrazine are added into 250 ml of pyridine. 

the resulting mixture is reacted at lOO'C for 8 hours and 3 g of 1-methyl-1-phenylhydrazine are further 
so added thereto. The resulting matter is reacted overnight After completing the reaction, the resulting reaction 

solution is condensed and the residues are chromatographicaily refined with a chloroform/methanol mixture 

having a proportion of 10/1 , so that 21 .3 g of Compound 79 can be obtained. 

Melting point : 79.5 to 81.0* C 

M*-1 = 342 is detected with FAB-MS. 
55 Exemplified compound 82 can be synthesized In the following method. 

Exemplified compound 82 can be obtained in the same reaction as in the above-mentioned synthesis of 

Compound 79. except ttiat 1-methyl-1-phenylhydrazine is replaced by 1,1-dimethylhydrazlne and, In 

addition, an autoclave is used. 
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Melting point : 158 to 159* C 

s 281 is detected with FAB-MS. 

Exemplified compound 83 can be synthesized in the following method. 

Exemplified compound 83 can be snythesized in the same reaction as in the above-mentioned 
5 synthesis of Compound 79. except that l-methyl-1-phenylhydrazine is replaced by 1 ,1-dipheny {hydrazine. 
Melting point : 230 to 231 * C 
M^ = 405 is detected with FAB-MS. 

Exemplified Compound 85 can be synthesized in the following method. 

Compound 85 can be obtained in the same reaction as in the above-mentioned synthesis of Compound 
10 79. except that l-methyl-1-phenylhydrazine is replaced by phenylhydrazine. 
Melting point : 194 to 195* C 
m" = 329 is detected with FAB-MS. 

The methods of synthesizing the compounds relating to the invention may also be referred to those 
methods described in Japanese Patent O.P.I. Publication No. 55-52050/1980, U.S. Patent No. 4,686,167 and 
75 so forth. 

Silver halide photographic light-sensitive materials of the invention each contain the compounds 
represented by the foregoing Formula I. In such silver halide photographic light-sensitive materials of the 
invention, the compounds represented by the foregoing Formula I should be contained in an amount of, 
preferably, from 5x10""^ mols to 5x1 0^^ mols per mol of silver halides contained in such silver halide 

20 photographic light-sensitive materials of the invention and, more preferably, within the range of from 5x1 0-« 
to 1x10"^ mols, In particular. 

Silver halide photographic light-sensitive materials of the invention each comprise at least one silver 
halide emu! sion layer. To be more concrete, there may be some instance where at least one silver halide 
emulsion layer may be provided to one side of a support, or there may be another instance where at least 

25 one layer is provided to each of the both sides of the support. Silver halide emulsion may be coated over a 
support either directly or through the other layer such as a hydrophilic colloidal layer not containing any 
silver halide emulsion. In addition, a hydrophilic colloidal layer may also be coated as a protective layer 
over a silver halide emulsion layer. Such silver halide emulsion layer may also be provided so as to be 
separated into some silver halide emulsion layers each having a different sensitivity such as a high-speed 

30 silver halide emulsion layer and a lowe-speed one. In this case, it Is allowed to interpose an interlayer 
comprising hydrophilic colloids either between the silver halide emulsion layers or between a silver halide 
emulsion layer and a protective layer. In other words, it is allowed to provide non-light-sensitive hydrophilic 
colloidal layers such as an interlayer, a protective layer, an antihalation layer, a backing layer and so forth, if 
required. 

35 When adding a compound represented by Formula I into a silver halide photographic light-sensitive 
material of the invention, it is preferable to add the compound into a hydrophilic colloidal layer of the light- 
sensitive material and it is particularly preferably to add it into a silver halide emulsion layer and/or a 
hydrophilic colloidal layer adjacent to the above-mentioned silver halide emulsion layer. 

No matter what is preferable, it is nevertheless allowed to add it Into any other layer than silver halide 

40 emulsion layers. For example, it is allowed as a matter of course to add it into any other hydrophilic 
colloidal layer laminated on the above-mentioned emulsion layer. 

In the most preferable embodiment of the invention, a compound represented by Formula I is added 
into a silver halide emulsion layer and a hydrophilic colloid is comprised of gelatin or a gelatin derivative. 
Next, how to add a compound represented by Formula I into a hydrophilic colloidal layer will be 

45 detailed. These methods include, for example, a method of adding the compound upon dissolving the 
compound in water and/or a suitable organic solvent, another method of adding it in such a manner that a 
solution prepared by dissolving the compound and an organic solvent together is dispersed into a 
hydrophilic colloid matrix of gelatin, gelatin derivatives or the like, a further method of adding it upon 
dispersing it into a latex, and so forth. Any of these methods may be used when embodying the invention. 

50 When adding the compounds represented by Formula I, preferable image characteristics may be obtained 
even if adding one kind of the compounds independently and, on the other hand, it has been confirmed to 
allow them to be used in combination in a suitable proportion. 

Besides the above-given methods, it is also allowed to use another method of adding the compounds 
represented by Formula I, in which the compounds are dissolved in a suitable solvent including, for 

55 example, water, alcohols such as methanol, ethanol or the like, ethers, esters, and so forth, and the resulting 
solution is coated directly, in an over-coating method or the like, over the portion serving as the outermost 
layer of the silver halide emulsion layers of a silver halide photographic light-sensitive material so that the 
compounds may be added in the light-sensitive material. 
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As described above, the preferable embodiments of the invention include, for example, an embodiment 
in which the compounds represented by Formula I are added into a silver halide emulsion layer, and 
another embodiment In which the compounds represented by Formula I are added into a hydrophilic 
colloidal layer adjacent to the other hydrophilic colloidal layer either directly or through an interlayer. 

Next, the silver halides applicable to the silver halide photographic light-sensitive materials of the 
invention will now be detailed. Silver halides having any composition may be used. Those silver halides 
include, for example, silver chloride, silver chlorobromide, silver chloroiodobromide, pure silver bromide or 
pure silver chloroiodobromide. An average grain size of the above-mentioned silver halide grains should be 
within the range of, preferably, from 0.05 to O.Sum and, more preferably, from 0.10 to 0.40um. 

Any grain distribution of the silver halide grains applicable to the invention may be used. These 
distribution Is so adjusted as to be within the range of. preferably, from 1 to 30 in terms of monodispersion 
degree which is defined below and, more preferably, from 1 to 20. 

The above-mentioned monodispersion degree is defined as follows. 



Here, rl represents grain size of the respective grains, and nl. the number thereof. The average grain 
size Findicates the length of a side in the case of a cubic silver halide grain, and, in the case of a spherical 
one, an average value of the length of a side when converted into a cube. When the grain size of the 
respective grains is ri and the number thereof Is ni, the above formulas can be applied. 

A monodispersion degree is defined as a numerical value obtained by centupling a quotient of a 
standard deviation of grain sizes as a dividend and an average grain size as a divisor. 

Silver halide grains which are used for embodying the invention Include, for example, those having at 
least two or more layered structure. To be more concrete, it is allowed to use silver chlorobromide grains 
comprising a combination of sliver chloride core and a silver bromide shell, and vice versa. In this case, 
iodides may be added into any layers and, more preferably, they are added in an amount of not more than 
5 mol%. 

Further, when preparing a silver halide emulsion, sensitivity or contrast can be controlled by adding a 
rhodium salt. In general, it is preferable to add the above-mentioned rhodium salts at the point of time when 
silver halide grains are formed. It is. however, allowed to add them when chemically ripening or when 
preparing an emulsion coating liquid. Such rhodium salts may be not only a simple salt but also a double 
salt. Typically applicable ones include, for example, rhodium trichloride, diodium ammonium chloride and 
so forth. 

Rhodium salts may be added in any amount to satisfy desired sensitivity and contrast and, more 
effectively, in an amount within the range of 10"^ to 10"^ mols per mol of silver. 

When using such rhodium salts, it is also allowed to use other inorganic compounds such as an iridium 
salt, a platinum salt, a thallium salt, a cobalt salt, a gold salt and so forth. In particular, iridium salts are often 
used for providing an emulsion improved In characteristics for high intensity exposure In this case, they are 
preferably used in an amount within the range of 10^^ to 10""* mols per mol of si'ver. 

Further, silver halides can be sensitized with a variety of chemical sensitizers including, for example, 
active gelatin; sulfur sensitizers such as sodium thiosulfate, allyl thiocarbamide, thiourea, aliylisothiacyanate 
and so forth; selenium sensitizers such as N.N-dimethylselenourea, selenourea and so forth; reduction 
sensitizers such as triethylenetetramine. stannous chloride and so forth; various noble metal sensitizers 
including typically potassium chioroaurite, potassium aurithiocyanate, potassium chloroaurate. 2-aurosul- 
fobenzothiazolemethylchloride. ammonium chloropailadate. potassium chloroplatinate and sodium chloropal- 
ladite; and so forth. These sensitizers may be use independently or in combination. Further, when using a 
gold sensitizer, ammonium thiocyanate may also be used as an assistant 

The invention is suitably used when an emulsion contains surface latent image type grains as silver 
halide grains. Such surface latent image type grains mean those prepared so as to make sensitivity higher 
in processing with a developer called a surface developer in photographic industry than in processing with 
an Internal developer. 

Silver halide emulsions applicable to the invention can be stabilized or fog-prevented with mercapto 
compounds such as 1-phenyl-5-mercaptotetrazole and 2-mercaptobenzthiazole. benzotriazole compounds 
such as 5-brombenzotriazole and 5-methylbenzotriazole, benzimidazoie compounds such as 6-nitroben- 



Honodlspersion 
degree 
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zimidazole. and the like compounds. 

Silver hallde emulsions applicable to the invention can be added with sensitizing dyes, plasticizers, 
antistatic agents, surfactants, hardeners and so forth. 

When adding the compounds relating to the Invention represented by Formula I into a hydrophilic 
colloidal layer, gelatin is suitable for the binder of the hydrophilic colloidal layer and it is, however, allowed 
to use other hydrophilic colloids than gelatin, for the binder. 

Supports applicable to the embodiments of the invention include, for example, baryta paper, 
polyethylene-coated paper, polypropylene synthetic paper, glass plate, cellulose acetate film, cellulose 
nitrate film or polyester films such as polyethyleneterephthalate film, and so forth. These supports may be 
suitably selected to meet the purposes of silver halide photographic light-sensitive materials. 

For the purpose of developing the silver halide photographic light-sensitive materials of the invention, 
the following developing agents can be used. These developing agents include, typically, HO-(CH=CH)n- 
OH type developing agents such as hydroquinone and. besides the above, catechol, pyrogallol and so forth. 

Further, H0-{CH = CH)n-NH2 type developing agents include, typically, ortho- and para-aminophenols or 
aminopyrazolones such as N-methyl-p-aminophenol, N-iS-hydroxyethyl-p-aminophenol, p-hydrox- 
yphenylaminoacetic acid, 2-aminonaphthol and so forth. 

Heterocyclic type developing agents include, for example. 3-pyrazolidones such as 1-phenyl-3- 
pyrazolidone. 1-phenyl-4.4-dimethyl-3-pyrazolidone. 1-phenyl-4-methyl-4-hydroxymethyl-3-pyrazolidone. 
and so forth. 

Besides the above, the developing agents effectively applicable to the invention include, for example, 
those described in T.H. James, The Theory of the Photographic Process . 4th Edition, pp. 291-334 and 
Journal of the American Chemical Society Vol. 73, p. 3.100. 1951. 

These developing agents can be used independently or in combination. It is, however, preferable to use 
them in combination. It is preferable to use. hydroquinone if using them inedpendently. and a combination of 
hydroquinone and either 1-phenyi-3-pyrazolidone or N-methyl-p-aminophenol if using them in combination. 

The effects of the invention cannot be damaged even if preservatives Including sulfites such as sodium 
sulfite, potassium sulfite and so forth should be added into a developer applicable to the processes of 
developing the light-sensitive materials of the invention. Hydroxylamine or hydrozide compounds may also 
be used as such a preservative. It is also allowed to use additives including, for example, pH adjusting 
agents or buffers such as caustic alkali, alkaline carbonate, amine and so forth which may be used in 
general type black-and-white developers. Inorganic development Inhibitors such as potassium bromide and 
so forth, organic development inhibitors such as benzotriazole and so forth, sequestering agents such as 
ethyienediaminetetraacetic acid and so forth, development accelerators such as methanol, ethanol, benzyl 
alcohol, polyalkylene oxide and so forth, surfactants such as sodium alkylaryisulfonate. natural saponin, 
sugar or the aikyi esters of the foregoing compounds and so forth, hardeners such as glutaraldehyde. 
formalin, glyoxal and so forth, ionic strength adjusting agent such as sodium sulfate and so forth. 

Developers applicable to the invention are allowed to contain alkanolamines or glycols, as an organic 
solvent. 

Example 

Examples of the invention will now be detailed below. It is, however, a matter of course that the 
invention shall not be limited only to the following examples. 

Example-1 

The samples were prepared each by adding an exemplified compound represented by Formula I and a 
comparative compound shown in Table-1 into a silver hallde emulsion layer of photographic light-sensitive 
material. 

Preparation of Silver Halide Photographic Light-Sensitive Materials. 

Sample Nos. 1 through No. 23 of silver halide photographic light-sensitive material were prepared in the 
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following manner. 

On both sides of a lOOum-thick polyethyleneterephthalate film. 0.1um-thick subbing layers were 
coated, respectively. On the subbing layer coated on one side of the film, a silver hallde emulsion having 
the following composition (1) was coated so that the gelatin and silver contents were to be 1.5 g/m^ and 3.3 

5 g/m2, respectively. On the silver halide emulsion layer, a protective layer having the following composition 
(2) was further coated so that the gelatin content was to be 1.0 g/m^. On the other subbing coat layer 
coated on the opposite side of the film, a backing layer having the following composition (3) was coated so 
that the gelatin content was to be 3.5 g/m^. On the backing layer, another protective layer having the 
following composition (4) was coated so that the gelatin content was to be 1 g/m^. Thus Samples Nos. 1 

TO through 23 was prepared. 



IS 



Composition (1) of the silver halide emulsion layer 



Gelatin 1*5 g/m» 

Silver chlorobroroide grains containing AgCl of 60 raol% 

and AgBr of 40 mol%, having a monodispersion degree 
Of 12, 

and containing rhodium and iridium each of lO"* mol 
mol per mol of Ag 3*3 g/m* 

Antifoggant: 4-hydroxy-6-methyl-l,3 ,3a,7-tetrazaindene 

0.30 g/m* 

Compound represented by Formula I or a comparative 
compound 

For the amount added, refer to Table-l 
Surfactant: saponin O.l g/m* 

Latex polymer: polyethyl acrylate - acrylic acid 

copolymer l g/m* 

Sensitizing dye: Four kinds of those having the 
following chemical structures (A) 
through (D) were used in combination. 



50 



55 
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(A) Regular sensitizing dye 



CH 



(CK<)2 
SOaNa 



CHtCHzOCHzCHsOH 



NaOaSCCII,) « 




0' I 

CHtCHa 



(B) Ortho sensitizing dye 



CzH, 



C i 



5 mg/m* 



5 mg/ni» 



C i 



(CHz). 



(CHt)) 
SOaHa 



15 rag/m* 
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(C) Panchromatic sensitizing dye 




10 mg/m* 



(D) Infrared sensitizing dye 



CHa-X- CHa 



10 



CaH, 




Development controlling agents: 
Nonylphenoxypolyethylene glycol 
5-methylbenzotriazole 
Adenine 
Guanine 
Uracil 
Adenosine 

l-phenyl-5-mercaptotetrazole 

Hydroquinone 

Phenidone 



3 mg/m* 

10 mg/m* 
7 mg/m* 
3 mg/m* 
2 mg/m* 

2 mg/m* 

• 

2 mg/m* 

3 mg/m* 
100 rag/m* 

10 mg/m* 
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Butyl gallate 40 mg/m» 

Promethazine hydrochloride 43 mg/m* 

Thiaramido hydrochloride 3« mg/m» 

n-butyldiethanolaraine 10 mg/m* 



Composition (2) of the emulsion protective layer 

Gelatin g'n»« 
Matting agent: polymethyl raethacrylate having an 

average particle size of 3.0 to 5.0|im 

0.05 g/ra» 

Surfactant: sodium n-dodecylbenzenesulfonate 

0.01 g/m* 

Antistatic agent: CgPi7COONH4 lO rag/m* 

NaCl iOO mg/ra» 

LiCl 3 0 mg/m» 

ITO* 3 0 mg/m* 

Stabilizer: l-phenyl-5-raercaptotetrazole 

3 mg/m* 



SH 



NaOjS 

5 mg/m* 

Hardener: Formalin 0.03 g/ra» 
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♦ ITO : A antistatic agent comprising a mixture of 
indium oxide and tin oxide, which contains indium of 
not less than 95%. 



Composition (3) of backing layer 



Gelatin 
Dye: 



3.5 g/m» 



HO3S 




^^^M = N-CH-C- COOMa 

I 11 

Am/ 




SOsNa 



1 g/m» 



HiMOCn. 

IT 




CH-CH-CH-i rCOHHa 



N 



KO3S 



-Q HO 



1 g/m» 



CH; 

CH 






CH: 
CH; 



CHaSOa- 
CRaSOaNa 



Surfactant: saponin 
Hardener: Glyoxal 



1 g/m» 
0,1 g/m* 
0.1 g/m» 
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C i 

I 

c & 




0.1 g/m* 



Composition (4) of bacl(ing protective layer 

Gelatin 1 9^^* 

Matting agent: polymethyl methacrylate having an 

average particle size of 3.0 to S.iim 

0.5 g/m» 

Surfactant: sodium p-dodecylbenzenesulfonate 

0.01 g/m» 

(CH,), 

C3Fi7S02NH(CH2>3N-CH2COO 0.01 g/m» 

Development controlling agent: 5-nitroindazole 

0.012 g/m* 
5-methylbenzotriazole 0.02 g/m» 
l-phenyl-5-roercaptotetrazole o.oos g/m» 

I 



0.01 g/ra» 

Hardener: Formalin 0*03 g^^i* 

The samples prepared were subjected to halftone dot quality tests In the following procedures. 

Halftone dot quality test procedures 

A sample was brought into close contact with a step wedge partly attached witti a 50% halftone hard 
dot contact screen with 150 lines per inch, and the sample was exposed to a xenon light source for 5 
seconds. Under the following conditions, the exposed sample was developed with a rapid processing type 
automatic processor into which the following developer and fixer were used. The halftone dot quality of the 
sample was inspected with a lOOx magnifier. The inspected halftone dot qualities were graded by 5 ranks 



39 



EP 0 331 096 A2 



from 5 points to 1 point in order from 'excellent* to "poor'. The ranks of 1 and 2 points were on a quality 
level unfavorable for putting them to practical use. 

Fog produced in halftone dots were similarly evaluated and graded by 5 ranks from 5 points to 1 point 
in order from the highest without having no black spot or pepper spot at all to the lowest. The ranks of 1 
5 and 2 points were on a quality level unfavorable for putting them to practical use, because they had large 
black spots. 



Developer 

10 

Composition A 



Pure water, i.e., ion-exchanged water 


150 ml 


Disodium ethylenediaminetetraacetate 


2g 


Diethylene glycol 


50 g 


Phosphoric acid 


10g 


Potassium sulfite in an aqueous 55%w/v solution 


100 ml 


Potassium carbonate 


50g 


Hydroquinone 


15g 


5-methylbenzotriazole 


200 mg 


1 -pheny l-5-mercaptotetrazole 


30 mg 


Potassium hydroxide 


An amount to make pH of the solution be pH1 1.5 


Potassium bromide 


3g 



Composition 6 

30 





Pure water, i.e., ion-exchanged water 


3 ml 




Diethylene glycol 


50 g 


35 


3-diethylamino-1 ,2-propanediol 


15 g 




Disodium ethylenediaminetetraacetate 


25 mg 




Acetic acid, in an aqueous 90% solution 


0.3 ml 




5-nitroindazole 


110 mg 




Sodium 2-mercaptoben2imtda2ole-5-suifonate 


30 mg 


40 


1 -phenyl-3-py razolidone 


500 mg 




N-methyl-p-aminophenol 


2.5 mg 



When using a developer, the above-given compositions A and B were dissolved in order in 500 ml of 
water to make one liter, and the developer was used. 

43 

Fixer 



Composition A 
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Ammonium thiosulfate, in an aqueous 72.5%w/v solution 


240 ml 


Sodium sulfite 


17 g 


Sodium acetate trihydrate 


6.5 g 


Boric acid 


6g 


Sodium citrate, dihydrate 


2g 


Acetic acid, in an aqueous 90%wA/ solution 


13.6 ml 



^0 Composition B 



75 



Pure water, i.e., ion-exchanged water 
Sulfuric acid, in an aqueous 50%w/v solution 

Aluminium sulfate, an aqueous solution having an equivalent AlzOs content of 8.l%w/v 



17 ml 
4.7 g 
26.5 g 



20 



When using a fixer, the above-given compositions A and B were dissolved in order in 500 ml of water to 
make one liter and the fixer was used. pH of the fixer was about pH4.3. 



Development conditions 



Step 


Temperature 


Time 


Developing 

Rxing 

Washing 


38' C 
28* C 

Ordinary temperature 


30 sec. 
20 sec. 
20 sec. 



The following comparative compounds (a) through (e) were added to the silver halide emulsion layer 
having the composition (1). 



40 
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50 



55 
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(a) 



S 00 

II yr^ III 



CaHsMHCNH-f V-NHNHCCNHCH: 



(b) 

to 



MHCNH-/~V-MHNHCHO 



(c) 



20 



t-CsH,, 



t-CsH, i"^^^OCHC0iVH-^^NHNHC0C00CzHi 



C>Ks 



25 

(d) 



30 



t 

(e) 



-C5Hii-^j^O(CH2 ) 3NHC0NH-^^-NHNHCH0 



35 



^ ^^N-NHCNH-C^ V-NHNHCHO 



Test results 

45 

With respect to the samples of the invention No. 1 through No. 33 and samples No. 34 through No. 38 
prepared by making use of the above-given comparative compounds (a), (b), (c), (d) and (e). Tabie-1 shows 
the compounds and their amounts added to the silver halide emulsion layers of these samples. In Table-1, 
the compounds represented by Formula I are Indicated by the aforegiven exemplified compound numbers. 
50 Table-2 shows the results of the halftone dot quality tests of the samples with their quality ranks. 

As Is obvious from Table-2. in the halftone dot quality evaluation, the samples relating to the invention 
No. 1 through No.' 33 results all in not lower than 4 point-rank and the 5 point-ranked samples were more 
than the 4 point-ranked. The comparative samples No. 34 through No. 38 resulted ail in 3 point-rank. 
Judging that 1 point-rank and 2 point-rank are on a level unfavorable for practical use. it was proved that the 
55 halftone dot qualities of samples No. 34 through No. 38 can hardly be good, but those of samples relating 
to the invention No. 1 through No. 33 can be high and excellent. 

With respect to the black spot production degree that serves as a fog indicator, It was proved that the 
samples relating to the invention No. 1 through No. 33 were evaluated to be 5 or 4 point-rank and showed 
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the very good results without any fog, while the comparative examples No. 34 through No. 38 
evaluated to be not higher than 2 point-rank and showed the results hardly acceptable to practical use. 

Table-1 

5 



Sample 
No« 


Comtjound 


Amount added 
oer mol of Aq_ 




1 


(1) 


5xl0~^ mol 


Invention 


2 


(2) 


--4 -^1 
5x10 ^ mol 


Invention 


3 


(3) 


5xl0~* mol 


Invention 


4 


(4) 


5xl0"^ mol 


Invention 


5 


(5) 


5xlO~^ mol 


Invention 


6 


(10) 


5x10 ^ mol 


mvencion 


7 


(14) 


5x10 ^ mol 


invention 


8 


(15) 


5xlO~^ mol 


Invention 


9 


(17) 


5x10 mol 


Invention 


10 


(18) 


5x10 mol 


Invention 


11 


(23) 


Sxio"* mol 


Invention 


12 


(26) 


5x10 ^ mol 


Invention 


13 


(33) 


5x10 ^ mol 


Invention 


14 


(35) 


5x10""* mol 


Invention 


15 


(36) 


5x10 ^ mol 


Invention 


16 


(39) 


5xl0"* mol 


Invention 


17 


(44) 


5x10"* mol 


Invention 


18 


(50) 


5xio~* mol 


Invention 


19 


(52) 


5xlO~* mol 


Invention 


20 


(60) 


5x10"^* mol 


Invention 



sa -continued- 
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Table-1 -Continued- 



Sample 
No. 


PottiDOund 


Amount 
per mol 


added 
of Aq 


Note 


21 


(79) 


5x10^ 


mol 


Invention 


22 


(80) 


Sxio" 

A A W 


mol 


Invention 


23 


( 82) 


5xlO" 


mol 


Invention 


24 


( 83 ) 


5xlO" 


mol 


Invention 


25 


( 84) 


5x10* 


mol 


Invention 


26 


(86) 


5x10*^ 


mol 


Invention 


27 


( 87 ) 


5xlO"^ 


mol 


Invention 


28 


(88) 
vow/ 


5x10"^ 


mol 


Invention 


29 


(89) 


5x10"' 


mol 


Invention 


^ V 


^ 00 \ 


5 V 1 O""' 


mol 


Invention 






S V 1 O"" 
J A X U 


' mol 


Tnven t ion 




I 93 / 


3 A XU 


^ mol 






( Q4%\ 


^ V 1 O" 

^ A X U 


mol 


Invent ion 


34 


Gl 


5xlO"* 


mol 


Comparison 


35 


b 


5x10" 


* mol 


Comparison 


36 


c 


5x10" 


mol 


Comparison 


37 


d 


5x10" 


mol 


Comparison 


38 


e 


5x10" 


mol 


Comparison 
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Table-2 



Sample 
No. 


Halftone dot 
oualitv 


Black 
soot 


Note 


1 


5 


5 


Invention 


2 


5 


5 


Invention 


3 


4 


5 


Invention 


4 


4 


4 


Invention 


5 


4 


5 


Invention 


6 


5 


5 


Invention 


7 


4 


5 


Invention 


8 


5 


4 


Invention 


9 


5 


5 


Invention 


10 


4 


5 


Invention 


11 


5 


4 


Invention 


12 


5 


S 


Invention 


13 


5 


4 


Invention 


14 


5 


5 


Invention 


15 


5 


5 


Invention 


15 


4 


4 


Invention 


17 


5 


5 


Invention 


18 


4 


4 




19 


5 


5 


Invention 


20 


5 


5 


Invention 



-Continued- 
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Table-2 -Continued- 





Sample 


Halftone dot 

uua J. -L u Y 


Black 

coot 

O J-' V./ \m 


Note 


5 


0. 1 




< 


Invention 




22 




5 


Invention 


10 








Tnvtfifi 1 1 on 

XiiVd4wjLVi/li 




24 








15 


















Invention 




27 




5 


Invention 


20 


X O 






TnvAnt Ion 








< 


Invention 


25 


9 n 
9 U 




< 


Invention 








5 


Invention 




32 




5 


Invention 


30 






< 


Tnvpn t i on 




9 it 

34 




it 




35 


35 


3 


2 


Comparison 




36 


3 


1 


Comparison 




37 


3 


2 


Comparison 


40 


38 


3 


1 


Comparison 
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Example-2 

Samples No. 39 through No. 58 were prepared in the same manner as in Samples No. 1. No. 14. No. 
21 and No. 25 of Example-1 , except that the monodispersion degrees, i.e., the uniformity in grain size, of 
silver halide grains were changed to 4 to 40, and were then tested. 

When preparing the grains, rhodium and iridium were added thereto in the amount of 8x10"^ mol and 
3x10"^ mol each per mol of Ag, respectively. The silver halide composition of this example was that of 
silver chiorobromide grains containing silver chloride of 98 mol%. Further, the desensitizing dye having the 
following structure was added in place of sensitizing dyes (A), (B), (C) and (D). 

Desensitizing dye in which the sum of anodic potential and cathodic potential each of a polarograph 
was positive. 
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NO 



CH3 



CHaxCHj^ 



CH; 



I 

(CH2)*S03- 



10 



IS 



Further, 50 mg/m* of the following filter dye were added into a protective layer. 



HS-CHzCHz 



4j 




OaNa 



Maximum absorption 
wavelength (H2O) 
max: 492nm 



25 



30 



36 



40 



Also, 100 mg/m^ of the following UV-absorbing dye were added. 



CH; 

CH; 



>-<>s-<^-<::: 

/ 0 SOaMa 
SOsNa 



The other preparation procedures than the above were carried out in the same manner as in the 
foregoing samples Nos, 1, 14. 21 and 25, for example, the same exemplified compounds Nos. 1, 35, 79 and 
84 were used as the compounds represented by Formula I. Monodispersion degrees can be adjusted in an 
ordinary controlled double-jet precipitation method in such a manner that a pH potential and the supplying 
amounts of Ag + and hal'ide ions are suitably changed, when grains are prepared. 

Exposures and developments were also carried out in almost the same manner as in Example-1, and 
the photographic characteristics were evaluated, provided that, in this example, the prepared samples were 
exposed to an extra-high pressure mercury lamp with an energy of 5mJ. 

The results of the evaluation are shown in Table-3 from which it was proved that Samples No. 32 
through No. 58 each were excellent in halftone dot quality ranked as 4.5 to 5 points and less in blacl< spot 
production ranked as 4.5 to 5 points, that is. they had a high halftone dot quality and very few fog. 
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Table- 3 







Monodispecsion 


PhotoaraKiiic characteristics 


Sanple 
NO. 


O^npaound 


degree of silver 
halide qrains 


Halftone dot 
oualitv 


Black spot 
oroduction 


39 


1 


40 


4.5 


4.5 


40 


1 


35 


4.5 


4.7 


41 


1 


20 


4.8 


4.8 


42 


1 


10 


5 


5 


43 


1 


4 


5 


5 


44 


35 


40 


4.5 


4.5 


45 


35 


35 


4.7 


4.6 


46 


35 


20 


4.8 


4.7 


47 


35 


10 




« 


48 


35 


4 


5 


5 


49 


79 


40 


4.6 


4.6 


50 


79 


35 


4.7 


4.8 



-Continued- 



Table-3 -Continued- 



Sanple 
Kb. 


Coiipaound 


Monodispersion 
degree of silver 
halide a rains 


Photcqraohic c 


tiaracteristica 


Halftone dot 
qiialitv 


Black dot 
oroduction 


51 


79 


20 


4.9 


4.9 


52 


79 


10 


5 


5 


53 


79 


4 


5 


5 


54 


84 


40 


4.6 


4.6 


55 


84 


35 


4.8 


4.7 


56 


84 


20 


4.9 


4.9 


57 


84 


10 


5 


5 


58 


84 


4 


5 


5 
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Claims 

5 

1. A silver halide photographic light-sensitive material comprising at least one silver haiide emulsion 
layer wherein a compound represented by the following formula 1 is contained; 

Fomula I 

10 

0 
11 

Ri-N- ( C )n-N- ( A,-L )m-A,-N-N-Z 



wherein Ai and A2 are each an arylene group or a heterocyclic group; L is a bonding group; Z is a formyl 
group, an acyl group, a sulfonyl group, a carbamoyl group, a suifamoyi group, an alkoxycarbonyl group, a 
thioacyl group or a 
O O 

- C - C -X group; X is -NRgRz or -ORs. in which Re and R? are each a hydrogen atom, an alkyi group, an 
alkenyl group, an alkynyl group, an aryl group, a heterocyclic group, a hydroxy group, an alkoxy group, an 
alkenylkoxy group, an aikynyloxy group, an aryloxy group or a heterocyclic oxy group, the groups 
represented by Rs and R? may be bond together to form a ring, and Rs is a hydrogen atom, an aikyi group, 
an alkenyl group, an alkynyl group, an aryl group or a heterocyclic group; n Is 1 or 2; m Is 0 or 1; Ri and 
R2 are each a hydrogen atom, an aikyI group, an alkenyl group, an alkynyi group, an aryl group, a 
heterocyclic group or an amino group; R3 is a hydrogen atom or an alkyi group; each pair of Ri and R2, 
and Ri and R3 may be bond to form a ring, provided that when n is 1. at least one of the Ri and R2 is an 
amino group; and R* and R5 are each a hydrogen atom or a substituent. 

2, The material of claim 1, wherein n is 1. and at least one of the Ri and R2 is an 

/R. 



group, in which Ra and Rio are each an alkyi group, a alkenyl group, an alkynyl group or a heterocyclic 
40 group, provided that the Rg and Rio may be bond together to form a ring. 

3. The material of claim 1 or 2. wherein said R4 and Rs are each a hydrogen atom, a sulfonyl group, an 
acyl group or an oxaryi group. 

4. The material of claim 1. 2 or 3, wherein said group represented by Z is a fomnyl group, an acyl group 

or a 
45 00 

- (5 - & -X group. 

5. The material of claims 1 or 2 to 4, wherein said compound represented by formula I has an anti- 
diffusion group. 

6. The material of claim 5, wherein said anti-diffusion group is an alkyi group, an alkoxy group, a phenyl 
50 group, an alkylphenyl group, a phenoxy group or an alkylphenoxy group, they have at least eight carbon 

atoms. 

7. The material of claim 1, 2, 3. 4, 5 or 6, wherein said compound represeented by formula I has a 
group accelerating absorption to silver halide. 

8. The material of claim 7, wherein said accelerating absorption to silver halide is a thioureido group, a 
55 thiouretano group, a heterocyclic thioamido group a mercaptoheterocyclic group or a triazolyl group. 

9. The material of claims 1 or 2 to 8, wherein said compound represented by fomnula I is contained in 
an amount of from 5x1 mol to 5x10"^ mol per mol of silver halide contained in said light-sensitive 
material. 
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10. The material of claim 9. wherein said compound represented by formula i is contained in an amount 
of from 5x10"^ mol to 1 xlO"'^ mol per mol of silver halide contained in said lifgt-sensitive. 

11. The material of claims 1 or 2 to 10. wherein said compound represented by formula I is contained in 
said silver halide emulsion layer. 

5 12, The material of claims 1 or 2 to 10, wherein said compound represented by formula I is contained in 
a hydrophilic colloid layer included in said silver halide photographic light-sensitive material. 

13, The material of claims 1 or 2 to 10. wherein said compound represented by formula i is contained in 
at least one of said silver halide emulsion layer and a hydrophilic colloid layer adjacent to said silver halide 
emulsion layer. 

70 14. The material of claims 1 or 2 to 13, wherein silver halide grains contained in said silver halide 
emulsion layer have a monodispersion degree of from 1 to than 30. 

15. The material of claim 14, wherein said silver halide grains have a monodispersion degree of from 1 
to than 20. 



50 



